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[57] ABSTRACT

A device for controlling a DC motor to establish a
target speed, comprising: a speed setter for providing
plural command values of speed of the DC motor; a
speed selector for selecting one of the plural command

‘values; a current regulator for controlling an amount of

electric current to be applied to the DC motor so that a
value of a feedback signal corresponding to a current
speed of the DC motor coincides with the command
value of speed selected by said selector; and a controller
for controlling the selector to select a first command
value of the plural command values for a first time span
of a cyclic control time which is determined as a func-
tion of a period of the feedback signal, and to select a
second command value of the plural command values
for a second time span which is a remainder of the
cyclic time. The target speed falls within a range de-
fined by the first and second command values. The
controller determines a ratio of the first time span to the
second time span so that the target speed is established.

The controller may change the first time span so that

‘the current speed of the DC motor coincides with the

target speed.

4 Claims, 3 Drawing Figures
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1
DEVICE FOR CONTROLLING DC MOTOR

BACKGROUND OF THE INVENTION
1. Field of the Art

The present invention relates to a device for control-

ling a direct current motor so that the motor 1s operated
at a desired constant speed.

2. Related Art Statement

In the art of DC motors, there i1s a general recognition
that variations 1n load exerted on a mechanical compo-
nent connected to a DC motor, and 1n linearity of a
control circuit of the DC motor, make it difficult to
employ an open-loop control system for operating the
DC motor at a constant speed based on a commanded
value selected {rom among plural command values of
speed.

To cope with the above difficulty, there has been
employed a feedback control system which employs an
encoder to detect a current speed of the DC motor. The
encoder generates a feedback signal which has a period
corresponding to the detected speed of the DC motor.
The feedback signal is convered by an F/V converter
into a feedback voltage which is compared with a refer-
ence voltage which 1s determined by a commanded
speed value. The DC motor is controlled so that a dif-
ference between the feedback voltage and the reference
voltage becomes zero. Thus, the DC motor 1s operated
at a selected constant speed.

Problem Solved by the Invention

However, the above-indicated feedback control sys-
tem permits the DC motor to operate only at predeter-
mined plural command speeds. In other words, it is not
possible to operate the DC motor at a speed which 1s
mtermediate between the adjacent command speeds,
1.e., at a speed other than the predetermined command
speeds. Although increasing the number of command
speeds will make it possible to operate the DC motor at
a speed near a desired speed, this solution leads to in-
creased number of speed command data and requires a
complicated control system.

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to
provide a device for controlling a DC motor, which
permits the DC motor to operate constantly at any
desired speed based on plural selectable command val-
ues of speed.

According to the present invention, there is provided
a device for controlling a DC motor to establish a target
speed, comprising: (a) speed setting means for providing
plural command values of speed of the DC motor; (b)
selector means for selecting one of the plural command
values of speed; (c) current regulator means for control-
ling an amount of electric current to be applied to the
DC motor so that a value of a feedback signal corre-
sponding to a current speed of the DC motor coincides
with the command value of speed selected by the selec-
tor means; and (d) control means for controlling the

selector means to select a first command value of the 60

plural command values of speed for a first time span of
a cyclic control time which is determined as a function
of a period of the feedback signal, and to select a second
command value of the plural command values of speed
for a second time span which is a remainder of the
cyclic time, the target speed falling within a range de-
fined by the first and second command values, the con-
trol means determining a ratio of the first time span to
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the second time span so that the target speed is estab-
lished. The cyclic control time may be one half of the
period of the feedback signal, or may be a time duration
during which a predetermined number of the feedback
signals are produced.

In a DC motor control device having speed setting
means, selector means and current regulator means as
recited above, the DC motor 1s controlled by the cur-
rent regulator means so that the actual speed of the DC
motor coincides with a command value selected from
among the plural command values of speed by the selec-
tor means. According to the invention, therefore, a

speed which falls within a range defined by two adja-

cent, first and second command values may be estab-
lished if the first and second command values are
switched alternately from one to the other and vice
versa by the control means, so that the ratio of the first
time span for the first command value to the second
time span for the second command value is changed.
More specifically, increasing the ratio of the first time
span to the second time span will cause the speed of the
DC motor to approach the first command value, while
decreasing the ratio will cause the speed to approach
the second command value. Hence, by controlling the
ratio of the first time span to the second time span, a
target speed between the first and second command
values may be established.

According to an advantageous embodiment of the
invention, the control means changes the first time span
so that the current speed of the DC motor coincides
with the target speed, to control the ratio of the first
time span to the second time span. In this connection, it
1s noted that the speed of the DC motor may not be
maintained at a target speed by maintaining the length
of the first time span at a predetermined value corre-
sponding to the target speed. This is because the ratio of
the first time span to the second time span will be
changed as the period of the feedback signal 1s changed,
even if the length of the first time span is constant.
Consequently, to maintain the ratio of the first time span
to the second time span at a constant level, it 1s neces-
sary to change the length of the first time span as the
period of the feedback signal is changed. Stated con-
versely, the ratio of the first time span to the second
time span may be maintained at a suitable value by
changing the length of the first time span so that the
period of the feedback stgnal coincides with a target
pertod which corresponds to the target speed.

In the above embodiment, the first time span may be
changed at a frequency corresponding to one half of the
period of the feedback signal, or alternatively, at a fre-
quency corresonding to a multiple of the period of the
feedback signal.

A value of change in the first time span may be
changed as a function of a difference between the per-
10d of the feedback signal and a target period corre-
sponding to the target speed. In this instance, the differ-
ence P may be calculated by the control means accord-
ing to the formula: P=A+(4—B)—C, where A=cur-
rent period of the feedback signal, B=preceding period
of the feedback signal, C=target period of the feedback
signal. -

The first time span may be changed at a predeter-
mined rate, irrespective of a difference between the
period of the feedback signal and a target period corre-
sponding to the target speed.



3
BRIEF DESCRIPTION OF THE DRAWING

The foregoing and other objects, features and advan-
tages of the present invention will become more appar-
ent from reading the following description of a pre-
ferred embodiment of the invention, when considered
in connection with the accompanying drawing, In
which:

FIG. 1is a block diagram showing a device for con-
trolling a DC motor, embodying the present invention;

FIG. 2 is a timing chart, showing at (A) a waveform
of a feedback signal while the speed of the DC motor 1s
increased, and at (B) a change in first and second time
spans of a cyclic control time in relation to the feedback
signal; and

FIG. 3 is a timing chart, showing at (A) a waveform
of the feedback signal and at (B) a change in the first and
second time spans, while the motor is operated in a time
length different from that of FIG. 2.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring first to FIG. 1, there 1s shown a control
arrangement of a device for controlling a DC motor 36
used for example to reciprocate a carriage of a printer.
In the figure, reference numeral 10 designates a central
processing unit 10 (hereinafter referred to as “CPU 10”)
which has a time-interval counter 12 whose count is
sincremented at predetermined time intervals. To the
.-CPU 10 is connected via a data bus a read-only memory
14 (hereinafter called “ROM 14”) which stores: 3-bit
speed command data corresponding to 32 speed com-
‘mand values, for example; reference timing data a cor-
responding to the 32 speed command values; control
programs for controlling the DC motor 36; and so forth.
Also connected via a data bus to the CPU 10 1s a ran-
..dom-access memory 16 (hereinafter called “RAM 16”)
»which includes a timer register 18, a first register 20, a

-second register 21 and a third register 22.
- The timer register 18 stores the reference timing data
= corresponding to selected one of the 32 speed com-

“mand values. As described later in detail, the reference
timing data represents a time span from the rise or fall
edge of a waveform of a feedback signal FF (which will
be described), to determine a timing at which the speed
command value is changed from the selected one to the
adjacent higher or lower value, or vice versa. Thé con-
tent of the timer register 18, that is, the reference timing
data aa, is fed to a timer in the CPU 10 when the feed-
back signal F rises and falls. The content of this timer 1s
decremented each time the time-interval counter 12 1s
incremented. When the content of the timer is zeroed,
the selected speed command value is changed to the
adjacent higher or lower value, or vice versa. The timer
in the CPU 10 serves as timer means for determining the
timing for switching the speed command value between
the two adjacent values.

The second register 21 stores data representing a
period of the feedback signal F which is currenily re-
ceived by the CPU 10. This period of the feedback
signal F corresponds to a current speed of the DC
motor 36. The first register 20 stores data representing a
period of the feedback signal FF which was received by
the CPU 10 in the preceding cycle. The third register 22
stores data representing a period of the feedback signal
F which corresponds to a desired target speed other
than the 32 speed command values. The third register
22 receives this target speed data from a host computer
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via the CPU 10. The first, second and third registers 20,
21, 22 store the above-indicated period data as the cor-
responding numbers of the count of the time-interval
counter 12. y

A D/A converter circuit 30 1s connected via a data
bus to the CPU 10. The D/A converter circuit 30 re-
ceives from the CPU 10 binary speed command data
which represents the selected one of the 32 speed com-
mand values, and converts the received binary data into
a corresponding reference voltage. When a forward-
rotation signal is received from the CPU 10, the D/A
converter circuit 30 converts the received binary speed
command data into a forward-rotation reference volt-
age higher than a predetermined level. When a reverse-
rotation signal is received, the binary speed command
data is converted by the D/A converter circuit 30 into
a reverse-rotation reference voltage lower than the
predetermined level.

The output of the D/A converter circuit 30 is applied
to a first input of a differential amplifier ctrcuit 32. As
described later, the differential amplifier circuit 32 has a
second input which receives a feedback voltage which
corresponds to the current speed of the DC motor 36.
The amplifier circuit 32 produces an output which is
proportional to a difference between the reference and
feedback voltages applied to the first and second mputs.
The output of the amplifier circuit 32 1s applied as a
drive signal to a driver circuit 34 for the DC motor 36.
According to the drive signal, the driver circuit 34
applies a controlled current to the DC motor 36 to
activate the motor 36 in the selected forward or reverse
direction.

A rotary encoder 38 i1s provided to detect an operat-
ing speed of the DC motor 36. The rotary encoder 38
generates the previously described feedback signal F
whose period represents the current speed of the DC
motor 36. The feedback signal F is apphied to an F/V
converter circuit 40, which converts the feedback sig-
nal F into the previously indicated feedback voitage to
be applied to the second input of the differential ampli-
fier circuit 32. The rotary encoder 38 is also connected
to a waveform shaping circuit 42 which shapes the
received feedback signal F into a rectangular wave-
form. The output of the shaping circuit 42 is applied to
the CPU 10.

Referring to FIGS. 2 and 3, the operation to control
the DC motor 36 will be described.

There will be first described the manner in which the
DC motor 36 is controlled to operate at a selected one
of the 32 command speeds. At first, the CPU 10 re-
trieves from the ROM 14 the speed command data
representing the selected speed command value, and
applies the speed command data and the forward-rota-
tion signal to the D/A converter circuit 30. Based on
the forward-rotation signal, the D/A converter circuit
30 converts the received binary speed command data
into a forward-rotation reference voltage. This refer-
ence voltage is applied to the first input of the differen-
tial amplifier circuit 32. In the meantime, the feedback
voltage from the F/V converter circuit 40 1s applied to
the second input of the differential amplifier circuit 32.
The amplifier circuit 32 applies to the driver circuit 34
a drive signal which corresponds to the difference be-
tween the reference and feedback voltages. With the
DC motor 36 operated under the control of the driver
circuit 34, the rotary encoder 38 produces the feedback
signal F whose period corresponds to the operating
speed of the motor 36. The feedback signal F 1s con-
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verted by the F/V converter circuit 40 into the above-
indicated reference voltage which is applied to the sec-
ond mput of the differential amplifier circuit 32. Thus,
the DC motor 36 is controlled according to the speed
command data and the feedback signal F, so as to finally
establish the commanded speed. When the DC motor 36
1s operated in the reverse direction, the the CPU 10
applies the reverse-rotation signal to the D/A converter
circuit 30. In this case, the binary speed command data
1s converted into a reverse-rotation reference voltage,
which 1s applied to the first input of the differential
amplifier circuit 32. The DC motor 36 is operated in the
reverse direction at the commanded speed, according to
the speed command data and the feedback signal F, 1n
the same manner as described above.

There will be described next the manner 1in which the
DC motor 36 1s controlled so as to operate at a desired
speed ‘“‘c”’ which 1s other than the 32 command speeds
available, 1.e., at a speed between the two adjacent com-
mand speeds **a” and “a+1".

In this instance, the third register 22 receives, from an
external host computer via the CPU 10, the target speed
data which represents the desired target speed *‘c”
which falls within a range defined by the selected com-
mand speed “a” (first command value), and the com-
mand speed “a+1” (second command value) which i1s
the adjacent higher command speed. This target speed

data representing the target speed “c” is stored in the
third register 22 as the corresponding number of count
of the time-interval counter 12 which represents a per-
10d of the feedback signal F corresponding to the target
speed *“‘¢c”.

The CPU 10 retrieves from the ROM 14 the refer-
ence timing data aa corresponding to the selected first
command value *“a”, and stores the reference timing
data aa into the timer register 18. The CPU 10 applies
to the D/A converter circuit 30 the binary speed com-
mand data representing the first command value “a”.

The shaped feedback signal F of rectangular waveform

10

20

25

30

35

as indicated at (A) 1n FIG. 2, is fed from the waveform 40

shaping circuit 42 to the CPU 10. Starting at the rise of
the rectangular waveform of the feedback signal F, the
- content of the timer in the CPU 10 is. decremented each
time the time-interval counter 12 is incremented. When

the content of the timer is zeroed, the first command 45

value “a” is replaced by the second command value
“a4-1”, In other words, the first command value “a” is

effective for a first time span which is terminated when

the content of the timer is zeroed (when the timer is,

timed out). The first time span is followed by a second
time span during which the second command value
“a+1” 1s in effect. The first and second time spans for
the first and second command values “a” and “a-+-1”
constitute a cyclic control time. In this embodiment, the
cyclic control time is equal to one half of the feedback
signal F. As indicated at (B) in FIG. 2, the second time
span for the second command value “a+1” is termi-
nated at the fall edge of the waveform, and is followed
by the first time span of the next cyclic control time. At
the fall edge of the feedback signal F, the content of the
timer register 18 is again fed to the timer in the CPU 10,
and the content of the timer is decremented each time
the time-interval counter 12 is incremented. Thus, the
first time span in the next control cycle is replaced by
the second time span when the timer is timed out.
In the meantime, the CPU 10 causes the second regis-
ter 21 to store the count of the time-interval counter 12
which corresponds to the period of the feedback signal

50
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FF (a time between the rise and fall edges) currently
received from the waveform shaping circuit 42. There-
fore, the content A of the second register 21 represents
the current operating speed of the DC motor 36. When
the next feedback signal F is received, the CPU 10
transfers the content A of the second register 21 to the
first register 20, and stores in the second register 21 the
count of the time-interval counter 12 which corre-
sponds to the period of the newly received feedback
signal F. Thus, the content A (count A) of the second
register 21 1s updated so as to represent the current
operating speed of the DC motor 36. The content B
(count B) of the first register 20 represents the previous
speed of the DC motor 36. The target speed data stored
in the third register 22 is referred to as content C (count
C) which represents the target speed *‘c”.

Based on the contents A, B and C of the second, first

and third registers 20, 21, the CPU 10 solves the follow-
Ing equation:

P=A4(A-B)-C

Since the contents A, B and C represent the periods
of the feedback signal F, a positive value P means that
the current operating speed of the DC motor 36 is lower
than the target speed “c”, while a negative value P
indicates that the current speed of the motor 36 is higher

than the target speed *“c”. Thus, the value P represents
a difference between the actual speed of the DC motor
36 and the target speed *“‘c”.

The difference P is obtained for the purpose of updat-
ing the timing data stored in the timer register 18. De-
scribed 1n more detail, the timing data to be fed to the
timer 1n the CPU 10 1s changed as a function of the
difference P, so as to change the first time span of the
cyclic control time. For example, the timing data in the
timer register 18 is decreased as the difference P is de-
creased, as described below and illustrated in FIGS. 2
and 3.

When the current speed of the DC motor 36 is lower
than the target speed “c” and the difference P is equal to
or greater than [8], the CPU 10 updates the timing data
in the timer register 18 by subtracting [2] from the refer-
ence timing data aa. The obtained updated timing data
[aa—2] 1s set in the timer in the CPU 10 when the feed-
back signal F rises and falls. In the same manner as
previously described, the content of the timer is decre-
mented each time the time-interval counter 12 is incre-
mented, starting at the rise and fall edges of the feed-
back signal F. When the content of the timer 1s zeroed,
the first command value “a” is replaced by the second
command value “a+ 1”. Thus, theé updated timing data
[aa—2] determines the end of the first time span of the
cyclic control time, as indicated at (B) in FIG. 2. Thus,
the length of the first time span is reduced from that in
the preceding control cycle wherein the reference tim-
ing data aa 1s used. Consequently, the timing at which
the second command value “a-4 1" is made effective is
advanced. |

In the case where the difference P still remains equal

‘to or greater than [8] even after the above adjustment,

the content of the timer register 18 is further updated by
subtracting [2] from the preceding updated timing data
at the frequency of the feedback signal F. That is, the
updated timing data [ca— 2m] is set in the timer register
18, where “m” is an mteger which is incremented at the
frequency of the feedback signal F, as indicated in FIG.
2. In the same way as previously described, the first
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command value *‘a” is replaced by the second command
value “a+ 1" when the timer in the CPU 10 1s timed out.

Thus, the first time span of the cyclic control time
equal to one half of the period of the feedback signal F
1s reduced, and the timing to switch the command value
from *‘a’” to “a+ 1" is advanced, by reducing the con-
tent of the timer regtster 18 by [2] at the frequency of
the feedback signal F. As a result, the operating speed of
the DC motor 36 is gradually increased.

If the difference P is reduced to fall within a range
between [2] and [7] as a result of the acceleration of the
DC motor 36, the CPU 10 subtracts [1] from the preced-
ing updated timing data [aa—2m)] to further update the
timing data. This newly obtained updated timing data
[aa—2m— 1] is set in the timer in the CPU 10, whereby
the first time span is further reduced to advance the
timing at which the first command value ““a” 1s switched
to the second command value “a+ 1", as indicated 1n
FIG. 3. The timing data stored in the timer register 18
is reduced until the difference P becomes smaller than
[2]. That is, the reduced timing data [aa—2m—n] (n:
integer which is incremented at the frequency of the
feedback signal F) is set in the timer in the CPU 10, and
consequently the first time span of the cyclic control
time is reduced, whereby the timing to replace the first

command value “a” by the second command value

“a- 1" is further advanced. Consequently, the speed of
the DC motor 36 is increased toward the target speed
- When the speed of the DC motor 36 has been raised
_to a level around the target speed ‘“‘c” and the difference
P has fallen within a range between [1] and [—1], the
~last established timing data [aa-2m —n] is maintained,
whereby the timing to effectuate the second command
value “a+1” is held constant to maintain the current
speed of the DC motor 36. As discussed hitherto, the
speed of the DC motor 36 is controlled by changing the
_first time span of the cyclic control time, so that the
~actual speed coincides with the target speed “c”
. If, in the illustrated example, the speed of the DC
- motor 36 can not be rasied toward the target speed “c”
the selected speed command value “a” is replaced by
the command value “a+1"°, and thls value “a--17 1s
used as a first command value. The first command value
“a+1” is switched to a second command value “a—+2”
at the end of the first time span of each cyclic control
‘time, at the frequency corresponding to one half of the
period of the feedback signal F.

In the illustrated example, the speed of the DC motor
36 is increased toward the target speed “c” by reducing
the first time span of the cyclic control time and thereby
advancing the timing at which the first command value
“a” is replaced by the second command value “a+4-1”
higher than the first command value ““a”. If the speed of
the DC motor 36 is higher than the target speed “c”’, the
initial content of the timer register 18 1s 1nc:reased to
increase the first time spamr and thereby retard the tim-
ing at which the second command value “a+1" 1s effec-
tuated. For example, when the difference P is equal to
or smaller than [—8], the timing data [a@a<-2m] is ini-
tially set in the timer register 18. If the difference P 1s
between [—2] and [—7], the timing data 1s updated to
[aa+2m-+n]. By increasing the first time span, it 1s
possible to lower the speed of the DC motor 36 to the
target speed “'c”

As is apparent from the foregoing description, the
operating speed of the DC motor 36 may be controlled
to coincide with the target speed *“c”, by reducing the
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first time span of the cyclic control time (corresponding
to one half of the period of the feedback signal F) to
advance the timing to switch the speed command value
from “a” to “a+ 1" when the motor speed 1s lower than
the target speed ‘‘c”, or alternatively by increasing the
first time span to retard the switching timing when the
motor speed is higher than the target speed “c”

As described hitherto, the formula, P A +--
(4 —B)— C is adapted to change the timing data in the
timer register 18, depending upon a difference between
the current speed of the DC motor 36 and the target
speed ‘‘c””. In this connection, it is also noted that the
above formula works to control an amount of change in
the timing data, depending upon whether the speed of
the DC motor 36 is approaching the target speed “c” or
changing away from the target speed **c”’. For example,
where the counts A, B and C (contents A, B and C of
the second, first and third registers 21, 20 and 22, re-
spectively) are [109] (corresponding to the current
speed), [105] (corresponding to previous speed) and
[100] (corresponding to the target speed *‘c’’), respec-
tively, the speed of the DC motor 36 is changing away
from the target speed. In this case, the difference P 1s
obtained as [13]. If the counts A and B are [109] and
[113] this means that the speed of the DC motor 36 1s
changing toward the target speed due to an increase in
load applied to the motor or for other reasons. In this
case, the difference P is obtained as [5]. Hence, the
timing data stored in the timer register 18 1s changed in
a smaller amount than in the former case where the
difference P is [13].

While the present invention has been described in
detail in its preferred embodiment with a certain degree
of particularity, it is to be understood that the invention
is not limited to the precise disclosure herein contained,
but may be otherwise embodied.

For example, it is possible that the timing data stored
in the timer register 18 is changed at a frequency corre-
sponding to one half or a multiple of the period of the
feedback signal F, rather than at the frequency of the
feedback signal F as in the illustrated embodiment.

Although the cyclic control time (first and second
time spans) in the illustrated embodiment is equal to one

half of the penod of the feedback signal F, it may be

other time intervals determined as a function of the
period of the feedback signal F, e.g., time intervals
during which a predetermined number of feedback
signals F are produced, multiplied or divided by an
integer.

While the illustrated embodiment is adapted to
change the first time span of the cyclic control time
depending upon the difference P, it is possible to n-
crease or decrease the first time span at a predetermined
rate irrespective of the value of the difference P while
the value P is not zero, and to maintain the first time
span at a constant value while the value P 1s zero.

It will be obvious that the invention may be embodied
with other changes, modifications and improvements
which may occur to those skilled in the art, without
departing from the spirit and scope of the invention
defined in the appended claims.

What is claimed 1s:

1. A device for controlling a DC motor to establish a
target speed, comprising;:

speed setting means for providing plural command

values of speed of the DC motor;

selector means for selecting one of said plural com-

mand values of speed;
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current regulator means for controlling an amount of
electric current to be apphied to the DC motor
whereby a feedback signal corresponding to a cur-
rent speed of the DC motor coincides with the
command value of speed selected by said selector 5
means; and

control means for controlling said selector means to
select a first command value of said plural com-

mand values of speed for a first time span of a
cyclic control time which is determined as a func- 10
tion of a period of said feedback signal, and to
select a second command value of said plural com-
mand values of speed for a second time span which
is a remainder of said cyclic control time, said tar-
get speed falling within a range defined by said first 15
and second command values, said control means
determining a ratio of said first time span to said
second time span whereby said target speed is es-
tablished,
said speed setting means, said selector means and said 20
control means being constituted by a computer.
2. A device for controlling a DC motor to establish a
target speed, comprising:
speed setting means for providing plural command
values of speed of the DC motor; 25
selector means for selecting one of said plural com-
mand values of speed;
feedback signal generating means for generating a
feedback signal at a frequency corresponding to a
current speed of the DC motor; 30
current regulator means for controlling an amount of
electric current to be applied to the DC motor so
that a value of said feedback signal coincides with
the command value of speed selected by said selec-
tor means; and 35
digital control means responsive to said feedback
signal for controlling said selector means to select a
first command value of said piural command values
of speed for a first time span of a cyclic control
time which is determined as a function of a period 40
.of said feedback signal, and to select a second com-
mand value of said plural command values of speed
for a second time span which is a remainder of said
cyclic control time, said target speed falling within
a range defined by said first and second command 45
values, said control means determining a ratio of
said first time span to said second time span
whereby said target speed ts established.
3. A device for controlling a DC motor to establish a
target speed, comprising: 50
speed setting means for providing at least three digital
command values of speed of the DC motor;
selector means for selecting one of said at least three
digital command values of speed;
current regulator means for controlling an amount of 55
electric current to be applied to the DC motor so
that a value of a feedback signal corresponding to a

60
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current speed of the DC motor coincides with the
digital command value of speed selected by said
selector means; and

digital control means for designating two digital com-

mand values approximately equal to a value corre-
sponding to said target speed, from among said at
lJeast three digital command values, and for con-
trolling said selector means to select a first com-
mand value of said two digital command values for
a first time span of a cyclic control time which is
determined as a function of a period of said feed-
back signal, and to select a second command value -
of said two digital command values for a second
time span which is a remainder of said cyclhic con-
trol time, said target speed falling within a range
defined by said first and second command values,
said control means determining a ratio of said first
time span to said second time span whereby said
target speed is established. |

4. A device for controlling a DC motor to establish a
target speed, comprising:
speed setting means for providing plural command

values of speed of the DC motor;

selector means for selecting one of said plural com-

mand values of speed;

current regulator means for controlling an amount of

electric current to be applied to the DC motor so
that a value of a feedback signal corresponding to a
current speed of the DC motor coincides with the
command value of speed selected by said selector
means; and

control means for controlling said selector means to

select a first command value of said plural com-
mand values of speed for a first time span of a
cyclic control time which i1s determined as a func-
tion of a period of said feedback signal, and to
select a second command value of said plural com-
mand values of speed for a second time span which
is a remainder of said cyclic control time, said tar-
get speed falling within a range defined by said first
and second command values, said control means
determining a ratio of said first time span to said
second time span so that said target speed 1s estab-
lished, a value of change 1n said first time span
being changed as a function of a difference calcu-
lated by said control means-according to the fol-
lowing formula:

P=A+(4—B)—C

where,

P=Difference |

A =Current period of the feedback signal
B =Preceding period of the feedback signal
C="Target period of the feedback signal.

* Xx X %k X%
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